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Three New Cytotoxic Macrolides from a Marine Sponge 

The present invention relates to new macrolides from marine sponge. 
Such compounds have antitumor activit\\ 



BACKGROUND OF THE INVENTION 

Ichthyotoxic sponge metabolites designated the latmnculins were first 
reported by Kashman et al., see Tetrahedron Lett., 1980, 2L 3629; and J. Org. 
Chem., 1983, 49, 3512, as novel marine macrolides having significant 
biological activity. Apart firom potent toxicity against fish, latrunculin A 
(compound 1 ) and latmnculin B (compound 2) have been shown to effect 
strong reversible alteration of the microfilament organisation in cultured cells, 
see Science 1983, 219, 493. 
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Latmnculins have since then been isolated from other sponge species 
and nudibranchs. Most notably, latrunculin A and the laulimalides (or 
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fijianolides, compounds 3 and 4), another class of macrolides, have been 
reported to co-occur in three specimens of Pacific sponges described as 
Hyatella sp., see J. Org. Chem. 1988, 53, 3644, Spongia mycqfijiemis. i 
Org, Chem.. 1988, 53, 3642, and unidentified species, see J. Nat. Prod., 
1992, 55, 506. 
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SUMMARY OF THE PRESENT INVENTION 

The present invention provides compounds designated latninculin S, 
neolaulimalide and zampanolide, also referred to as compounds (5), (6) and 
(7). The structures of these tliree compounds are as follows: 
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The compounds show antitumor activit>\ Thus, the invention also 
provides antitumor compositions and methods using at least one of the 
compounds of this invention, 

A method of isolating the compounds is also provided, by extraction 
from the sponge Fasciospongia rimosa. 



EMBODIMENTS OF THE INVENTION 



Examples of pharmaceutical compositions provided by this invention 
include solid (tablets, pills, capsules, granules, etc.) or liquid (solutions, 
suspensions or emulsions) formulations with a suitable composition for oraL 
topical or parenteral administration. They may contain the pure compound or 
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in combination with any other pharmacologically active compound. These 
compositions may need to be sterile when administered parentally. 

The correct dosage of pharmaceutical composition comprising a 
compound of the invention will vary according to the pharmaceutical 
formulation, the mode of application, and the particular situs, host and tumor 
being treated. Other factors like age, body weight, sex diet, time of 
administration, rate of excretion, condition of the host, drug combinations, 
reaction sensitivities and severity of the disease shall be taken into account. 
Administration can be carried out continuously or periodically within the 
maximum tolerated dose. 

Compounds of the invention can be made by isolation from marine 
sources, notably by a process of this invention which comprises extraction 
from Fasciospongia rimosa, or by synthetic or semi -synthetic procedures. 



EXAMPLES OF THE INVENTION 

The present invention is illustrated by the following Examples, which 
include details of the isolation of the compounds from marine sponge 
Fasciospongia rimosa collected in Okinawa and for which a voucher 
specimen (G301467) was deposited at Queensland Museum, Australia, and 
details of the biological activity of the compounds. A second voucher 
specimen (QMG3 12707) has been deposited at the same Museum. 
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Taxonomically, the correct generic and family assignments of the 
sponge are a problem, which possibly is more correctly identified as 
'"Hyaitella " rimosa (Lamarck) (order dictyoceratida: family ?Spongiidae). 
P Bergquist noted in the reprint by Gulavita. Gunasekera and Pomponi (1992) 
(J Nat. Prod. 55(4): 508), this "species" strictly belongs to the family 
Thorectidae because it has lamellated fibres. It has previously been called 
Spongia mycofijiensis Bakus (e.g. Quinoa. Kakou & Crews (1998), J. Org. 
Chem, 53:3644), a "new genus*' of Thorectidae (Gulavita, Gunasekera and 
Pomponi (1992) J. Nat. Prod. 55($):508), and Fasciospongia rimosa 
(Lamarck) in the present work.. 

Isolation 

The sponge Fasciospongia Rimosa was collected from underN\'ater 
caves on Shimoji-jima, an island located in the southwest of Okinawa. A 
sample (wet. 4.48 kg) was extracted by steeping in acetone, and the residue 
after concentration was reextracted with EtOAc to give 39 g of an oil. The 
oil showed potent cytotoxicity (IC50 0.002-0.1 ^g/ml) against P388, A549, 
and HT29 cell lines. Separation of the extract as shown in Scheme 1 gave 
latrunculin A (compound 1, 17.2% of the extract), laulimalide (compound 3, 
4.2%), isolaulimalide (compound 4, 0.31%), and two new minor constituents 
designated as latrunculin S (compound 5, 0.012%) and neolaulimalide 
(compound 6, 0.012%). We originally named latrunculin S as latrunculin E. 
but a compound named latrunculin E already exists in the literature. 
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A second collection (480 g) of the sponge from the island of Okinawa 
was similarly treated to furnish latninculin A (compound 1, 35% of EtOAc 
extract) and a new macrolide named zampanolide (compound 7. 0. 1 3%). We 
originally named zampanolide as fasciolide. but prefer zampanolide to reflect 
the name of collection site of the sponge. 

Structures 

Table 1 shows the molecular formulae and some physical properties for 
the new compounds 5. 6 and 7. Comparison of the 'H and ' 'C NMR spectra 
(Figure 2) with those of latrunculin A (compound 1 ) and 2D NMR analysis 
suggested the structure of latrunculin S to be depicted as shown for compound 
5. Structural correlation of compound 5 with compound 1 was secured by 
NaBHj reduction of compound 1 which yielded two diastereomeric products 
compound 5 and compound 8 (Scheme 2). One of them was identical with 
latrunculin S (compound 5). The absolute configuration at CI 7 or 5 was R. as 
determined by modified Mosher's method. 



Table 1 . Molecular Formula and Physical Data for Compounds 5-7 



Compound 


Latrunculin S (5) 


Neolaulimalide (6) 


Zampanolide (7) 


HRMS (m/z) 


423.2083 (M)" 


515.3008 (M^+1) 


496.2683 (M"-l) 


MF 


C^iH^NO.S 




C,c,H37NOf, 


[aJo 


+ 110° 


-57° 


-lor 


IR 


3540.1694 


3620.1715 


1680.1645 
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Neolaulimalide (6) had the same molecular fomiula C30H42O7 with 
those of laulimalide (3) and isolaulimalide (4), suggesting a related isomeric 
structure. The structure (6) was determined by 2D NMR analysis including 
COSY, TOCSY, HMQC and HMBC. Tlie assignment of NMR data is shouTi 
in Figure 3. The structure and absolute stereochemistry of compound 6 were 
confirmed by conversion to isolaulimalide (4). Treatment 6 with CSA gave 4 
as a major product. Progress of the conversion reaction could be monitored 
by NMR as shown in Figure 4. Although the conversion of laulimalide (3) to 
isolaulimalide (4) in the same treatment was complete in 2 hr. the conversion 
of 6 took more than 48 hr to complete (Scheme 3). 

The molecular formula of zampanolide (7) was found to be C29H37NO6 
by HRFABMS. The stmcture was elucidated by analysis of 2D NMR spectra 
(BCOSY, TOCSY, HMQC, HMBC and PSNOESY, Figures 5-6) as a new 
20-membered macrolide having an amide of a 2,4-hexadienoic acid on the 
side chain. 

Further physical data for these compounds is given in Chemistry Letters 1996 
pp 255,256 and Tetrahedron Letters Vol. 37 No. 31, pp 5535-5538, 1996 
Biological Activity. 

Cells were maintained in logarithmic phase of growth in Eagle's Minimum 
Essential Medium, with Earle*s Balanced Salts, with 2.0 mM L-glutamine. 
with non-essential amino acids, without sodium bicarbonate (EMEM/neaa); 
supplemented with 10% Fetal Calf Serum (FCS), lO*"^ M sodium bicarbonate 
and 0,1 g/1 penicillin-G + streptomycin sulphate. 
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A simple screening procedure was carried out to determine and compare the 
antitumor activity of these compounds, using an adapted form of a literature 
method. Tlie antitumor cells employed were P-388 (suspension culture of a 
lymphoid neoplasm from DBA.'2 mouse), A-549 (monolayer culture of a 
human lung carcinoma), HT-29 (monolayer culture of a human colon 
carcinoma) and MEL-28 (monolayer culture of a human melanoma). 

P-388 were seeded into 16 mm wells at 1 x lO"* cells per well in 1 ml aliquots 
of MEM 5FCS containing the indicated concentration of drug. A separate set 
of cultures without drug were seeded as control growth to ensure that these 
cells remained in exponential phase of growth. All determinations were 
carried out in duplicate. After three days of incubation at 37°C, 10% CO. in 
an atmosphere of 98% humidity, the weils were stained with 0.1% Crystal 
Violet. An approximate IC50 was determined by comparing the growth in 
wells with drug to the growth in wells control. 

A-549. HT-29 and MEL-28 cells were seeded into 16 mm wells at 2 x 10"^ 
cells per well in 1 ml aliquots of MEM lOFCS containing the indicated 
concentration of drug. A separate set of cultures without drug was seeded as 
control growth to ensure that cells remained in exponential phase of growth. 
All determinations were carried out in duplicate. After three days of 
incubation at 37°C, 10% CO. in an atmosphere of 98% humidity, the wells 
were stained with 0.1% Crystal Violet. An approximate IC50 was determined 
by comparing the growth in wells with drug to the growth in wells control. 
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Results: 





IC50 jig/ml 


Compound 


P-388 


A-549 


HT-29 


MEL 28 


latrunculin S 


1.2 


0.5 


1 


1 


neolaulimalide 


0.05 


0.01 


0.025 


0.025 


zampanolide 


0.001 


0.005 


0.005 


0.005 
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CLAIMS 



1 . A compound selected from the group consisting of latrunculin S, 
neolaulimalide and zampanolide. also respectively referred to as compounds 
(5), (6) and (7), of the following formulae: 
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2. A pharmaceutical composition containing a compound selected from 
the group consisting of latrunculin S, neolaulimalide and zampanolide. also 
respectively referred to as compounds (5), (6) and (7), of the following 
formulae: 
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together with a phannaceutically acceptable carrier. 



3. A method for treatment of a tumor which comprises administering an 
effective amount of a compound selected from the group consisting of 
latrunculin S, neolaulimaiide and zampanolide. also respectively referred to as 
compounds (5), (6) and (7), of the following formulae: 
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4. A process for preparing a compound selected from the group consisting 
of latrunculin S, neolaulimalide and zampanolide, also respectively referred 
to as compounds (5), (6) and (7), of the following formulae: 
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which process comprises isolating the compound from the sponge 
Fasciospongia rimosa. 
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